Materials and Reagents
For each pancreas prepare 30 ml Cold HBSS + 5% FBS and 20 ml HBSS + 30% FBS.
A.
Prepare 24-well tissue culture plates (you will need 250 μl collagen mix per well)
1. On ice, mix rat tail collagen in a ratio of 0.9 ml collagen: 0.1 ml 10x RPMI 1640 medium.
Add 80-100 μl 4.2% NaHCO3 per 1 ml mixture (usually a light pink/yellowish color will be achieved). 5. Resect the pancreas and place into ~20 ml of HBSS in a 6 cm culture dish on ice. Swirl to wash, and decant liquid.
6. Add 5 ml cold HBSS and mince the pancreas quickly with dissection scissors.
7. Transfer the pancreas material into a 15 ml plastic screw cap tube. Add 100 μl 10 mg/ml collagenase P to the tissue suspension and mix gently.
8. Wrap Parafilm around the cap and shake at 225 rpm in a 37 °C shaker for 15-20 min, until most of the tissue clumps are gone and the suspension look cloudy (examine by eye every 5 min to prevent over-or under-digestion).
9. Add 5 ml cold HBSS + 5% FBS and centrifuge 2,000 rpm, 2 min at 4 °C. Aspirate supernatant.
10. Resupsend the pellet 3 times in 5 ml cold HBSS + 5% FBS, spinning at 1,500 rpm, 2 min between rinses.
11. After the final wash, resuspend the pellet in 5 ml HBSS + 5% FBS.
12. With sterilized scissors, cut the tip of the1,000 μl pipette tip to make the opening wider and then gently pipet the cell suspension through a sterile 500 μm mesh.
13. Pipet an additional 5 ml HBSS + 5% FBS to wash all remaining cells through the mesh.
14. Repeat by pipetting the cell suspension through a 105 μm mesh.
15. Slowly pipet the cell suspension on top of a 50 ml tube containing 20 ml HBSS + 30% FBS.
16. Centrifuge 1,000 rpm, 2 min, 4 °C to pellet individual acini clusters.
17. Aspirate supernatant.
C. Plating cells
18. Resuspend the cell pellet in 8-10 ml (volume adjusted according to the size of pancreas) in 3D-culture medium.
19. Mix the collagen as above step A1.
20. Mix equal parts of the cell suspension and collagen mix.
21. Immediately plate the cell suspension in the collagen-coated wells, 0.5 ml/well (see Figure   1 ). 23. Change the medium on days 1 and 3. For Kras G12D -expressing acinar cells, over 90% of ductal cysts should form by day 5 (see Figure 2) . Similarly, wild-type acinar cells provided 50 ng/ml TGFα following plating will form ductal cysts by day 5, with a conversion rate of about 70%-80% (see Figure 2 ) (Shi et al., 2013) . E. Collagen disc fixation 1. Fix the collagen discs in the wells with 10% neutral buffered formalin for 30 min at room temperature, and then separate the discs from the plate wall using a yellow 200 μl pipette tip and transfer the discs into scintillation vials containing 10% neutral buffered formalin.
Fix on rocker at RT overnight.
2. Transfer the fixed collagen discs from the scintillation vials into standard biopsy cassettes.
3. Gradually dehydrate the collagen discs by incubating in 70%, 90%, and 100% EtOH and then in Xylenes in a glass container at room temperature, 2 times of 1 h incubation for each solution on a rocking platform.
4. After Xylene clearing, transfer the cassettes into the paraffin tank of the tissue processor.
Let the collagen discs go through the last two steps of paraffin incubation (1 h each at 65 °C) and then keep them in paraffin tank until it is time for making paraffin blocks.
a. IMPORTANT: Keep cassettes horizontal or the gels will "flow" into the corners and will be difficult to embed.
b. Collagen discs can be processed through an automatic tissue processor. However, the freshness (cleanliness) of the solutions inside the processor greatly affects the outcome (the collagen discs will be hard and shrunken when solutions in the processor become old). Manual processing with small volumes of fresh solutions will keep the collagen discs in their original shape after processing. 
